Evidence for two distinct conformations of the Escherichia coli mannitol permease that are important for its transport and phosphorylation functions.
Column chromatography of the Escherichia coli mannitol permease (mannitol-specific enzyme II of the phosphotransferase system) in the presence of deoxycholate has revealed that the active permease can exist in at least two association states with apparent molecular weights consistent with a monomer and a dimer. The monomeric conformation is favored by the presence of mannitol and by the phosphoenolpyruvate (PEP)-dependent phosphorylation of the protein. The dimer is stabilized by inorganic phosphate (Pi), which also stimulates phospho-exchange between mannitol and mannitol 1-phosphate (a partial reaction in the overall PEP-dependent phosphorylation of mannitol). Kinetic analysis of the phospho-exchange reaction revealed that Pi stimulates phospho-exchange by increasing the Vmax of the reaction. A kinetic model for mannitol permease function is presented involving both conformations of the permease. The monomer (or a less-stable conformation of the dimer) is hypothesized to be involved in the initial mannitol-binding and PEP-dependent phosphorylation steps, while the stably associated dimer is suggested to participate in later steps involving direct phosphotransfer between the permease, mannitol and mannitol 1-phosphate.